The compound λ − (BET S) 2 F eCl 4 provides an effective demonstration of the interaction of π conduction electron and d-electron localized moment systems in molecular crystalline materials where antiferromagnetic insulating and magnetic field induced superconducting states can be realized. The metal-insulator transition has been thought to be cooperative, involving both the itinerant π-electron and localized d-electron spins where antiferromagnetic order appears in both systems simultaneously. However, recent specific heat data has indicated otherwise [Akiba et al., J.
λ − (BET S) 2 F eCl 4 (BETS = bisethylenedithio-tetraselenafulvalene) is one of the most thoroughly studied molecular conductors in the last few years due to its unique properties derived from the interaction between conducting π-electrons in the BETS donor layers and localized d-electrons in F eCl 4 anions with S=5/2 spins. 1 The crystal structure of λ−(BET S anions remains metallic, becoming superconductor at 6 K, the metal-insulator transition in λ − (BET S) 2 F eCl 4 has been thought to be driven by the ordering of the Fe spins.
However until now no direct microscopic measurements directly probing the role of the Fig. 3 ), were carried out using a standard 4-terminal resistance configuration on crystals that had been used in the Mössbauer measurements. Mössbauer spectra obtained at different temperatures in the range 9 to 1.5 K are shown in Fig. 2 , and the fitting parameters are listed in Table 1 . The spectra were fitted to Lorentzian lines using a non-linear least-squares method. large, but in a first approximation they present a temperature independent 1:2 ratio. Below 3 K, these two sextets appear to merge and only one sextet is observed in the range 2.8-1.5 K, suggesting a transition occurring at 3.0 ± 0.1K. The hyperfine fields B hf , shown in Fig.   3 , present significant temperature dependence until circa 3 K. Below this temperature they seem to saturate approaching 44 T at 1.5 K, very close to the value of B hf =45 T observed for F eCl 3 at 4.2 K.
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The observed change of the shape of the Mössbauer spectra in a narrow temperature state should result in a complicated 11-line pattern since it induces non-diagonal terms in the Hamiltonian of the hyperfine interactions. 10 Although its presence was reported in the transferrin case 9 it usually is not observed due to enhanced relaxation of the M S = ± 1/2 electronic doublet. λ − (BET S) 2 F eCl 4 , and below T N have found highly dispersive modes attributed to charge degrees of freedom. However, for H ac H a * , a peak in the cavity dissipation (∆Γ/2f 0 ) appears at 3 K (H = 0) which, due to the unfavorable direction of the eddy currents for H ac a*, the authors attribute to a dynamic response due to spin degrees of freedom. This peak has a complicated dependence on H near the 1.2 T spin-flop transition. Likewise, Rutel et al. 12 have observed anomalies in the microwave cavity response below 4 K for H c. 
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